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Transportation Network Companies: Privatizing Public Transit Consumers	have	a	latent	demand	when	it	comes	to	transportation	mobility.	Every	time	we	make	it	faster,	easier,	more	convenient,	we	use	it	more.	To	date,	TNCs	have	not	put	more	people	into	one	vehicle	and	eased	congestion.	Instead,	many	cars	are	on	the	road	that	wouldn’t	have	been	there	previously.	The	ease	of	requesting	a	ride	has	encouraged	people	to	abandon	other	modes	of	transportation	or	even	walking	short	distances.	Yet	on-demand	vehicle	services	could	have	a	role	in	supporting	public	transit	use	by	addressing	the	first-last	mile	issue	and	reducing	car	ownership.	Policy	and	pricing	could	promote	accessibility	to	neighborhoods	that	lack	access	to	other	means	of	transportation.	







Creating a Vision Through Policy Policy	has	an	instrumental	role	in	the	speed	and	style	of	this	mobility	transformation.	Consider	mobility	as	a	holistic	ecosystem	of	moving	people	and	goods.	We	must	focus	on	land	use,	not	only	in	cities	and	dense	core	areas,	but	also	in	suburban	and	rural	areas.		In	principle,	we	can	use	policy	and	public	funding	investments	to	shape	the	kind	of	world	we	want	to	live	in	and	use	emerging	technologies	as	an	opportunity	to	correct	the	things	we	don’t	like	today.	Cities	formed	in	the	streetcar	era	were	compact	and	walkable,	but	with	the	advent	of	automobiles,	they	quickly	became	less	dense	and	spread	out.	This	change	was	accelerated	by	investments	in	a	transportation	system	and	an	infrastructure	that	supported	single-occupancy	vehicles,	thus	carving	up	cities,	splitting	neighborhoods,	and	damaging	their	vibrancy.	In	recent	years,	investment	in	roadway	infrastructure	has	slowed,	and	the	goal	has	refocused	to	optimize	highway	performance	and	improve	multi-modal	options,	creating	a	resurgence	of	city	cores.		
The Urban Landscape Transportation	costs	in	terms	of	time	and	money	have	a	bearing	on	how	far	away	from	cities	people	are	willing	to	live.	Consequently,	policy	can	influence	demand	through	pricing	and	cost	structures.	City	governments	are	having	an	increasingly	important	role	in	developing	transportation	solutions	because	they	govern	access	to	right	of	way	and	are	stewards	of	the	infrastructure.	Going	forward,	they	will	need	to	leverage	their	authority	to	institute	policies.			
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Behavioral Modeling: Why Decisions Are Made To	predict	demand	and	usage	requires	understanding	behavior:	Who	uses	it,	when,	and	where.	Behavioral	models	must	focus	on	long-term	decisions,	such	as	vehicle	purchase,	housing,	and	workplace	choice,	as	well	as	short-	to	medium-term	decisions,	such	as	activity	generation,	mode	choice,	destination	choice,	timing	decisions,	scheduling,	and	route	choice.		Behavior	is	inherently	contextual	and	varies	substantially.	We	need	to	implement	new	behavioral	experiments	as	new	solutions	develop,	using	the	emerging	technologies	to	our	advantage,	including	simulation-based	scenario	analysis,	survey	responses	to	hypothetical	scenarios,	virtual	reality	and	gaming,	and	field	experiments	using	analogous	modes	and	prototypes.	














































Improving Traffic Flow in the Near Term with Available Data With	the	availability	of	high-resolution	data,	it’s	now	possible	to	carefully	assess	existing	traffics	operations	in	terms	of	progression	and	capacity.	A	fully	adaptive	traffic	control	system	is	expensive	and	complex.	An	alternative	pragmatic	approach	is	to	add	a	few	detectors	upstream	of	the	intersection	and	a	loop	detector	at	the	stoplight.	With	just	these	sensors,	you	can	obtain	a	reasonable	estimate	of	the	status	of	the	signal	with	the	added	benefit	of	a	24/7	data	collection	system.	To	get	information	about	the	signal,	the	conflict	monitor,	which	is	standard	on	every	controller,	can	inform	on	the	status	and	pace	of	the	signal.	An	intelligent	combination	of	these	sensors	provides	a	continuous	block	of	data	and	traffic	and	approach	volumes,	which	in	turn	can	generate	solutions	to	the	signal	timing.	From	this,	one	can	empirically	devise	better	timing	plans.		These	new	timing	plans	can	reduce	intersection	signal	delay	by	10	percent	on	average.	These	approaches	have	significantly	improved	by	moving	from	point-based	sensing	to	trajectory	evaluation	using	probe	data,	such	as	GPS	data	from	smartphones.	Here	again,	a	lack	of	data	inhibits	the	progress	of	city	governments.	Cities	must	purchase	the	data	from	private	entities,	and	the	resources	are	simply	not	available.		State-of-the-art	systems	use	machine	learning,	which	require	significant	resources	for	calibration—an	Achilles	heel	for	most	modeling	and	simulation	tools.	ALINEAR		is	a	route	metering	system	that	optimizes	the	flow	from	on-ramps	and	keeps	track	of	the	freeway	flow.	Pacing	traffic	flow	reduces	the	stop-and-go,	which	in	turn	reduces	emissions	and	fuel	consumption.	However,	often	the	goal	is	not	clear.	Should	the	system	optimize	throughput	or	minimize	emissions?	These	two	objectives	are	antithetical	with	one	another,	and	there	will	always	be	a	human	in	the	loop	to	make	those	decisions	as	a	function	of	external	information,	such	as	when	it	is	a	Spare	the	Air	Day.	




Benefits of Test Facilities and Open Road Testing  Unlike	testing	on	public	roads,	secure	test	facilities	provide	users	with	the	opportunity	to	test	their	technology	to	failure.	They	provide	a	space	where	vehicles	can	travel	at	faster	speeds	and	merge	in	ways	not	possible	on	public	roadways.	In	addition,	the	testing	can	be	done	without	a	DMV	permit.		Data	sharing	is	important	to	identify	the	approach	and	handling	across	multiple	car	companies	of	the	types	of	incidents	that	force	failure.			
	

































































































Moving Forward: Policy and the Information Economy Data	is	forging	a	new	economy,	fueling	growth	and	change	in	all	sectors.	It	is	inspiring	innovation,	driving	commercialization,	and	influencing	the	choices	we	make.	In	this	digital	information	economy,	data	is	an	asset,	mined	from	a	multitude	of	devices	and	the	people	who	use	them—and	much	of	it	is	privatized.	Our	transportation	system	is	a	source	and	a	conduit	to	all	kinds	of	data,	but	who	owns	it	and	who	benefits?	Data	can	be	a	great	democratizer	or	it	can	be	siloed	and	benefit	
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only	certain	segments	of	society.	We	are	at	the	cusp	of	a	transforming	transportation	ecosystem,	and	at	this	juncture,	it’s	critical	that	commercial	solutions	don’t	fragment	our	transportation	system	and	undermine	our	future.	To	intelligently	design	infrastructure	and	systems	for	a	cleaner,	safer	transportation	network	in	the	midst	of	this	transformation,	the	workshop	participants	pinpointed	these	observations	and	action.	
Ø Broaden	the	metrics	that	fuel	transportation	models	Revisit	metrics	involving	congestion,	travel	time,	and	throughput	and	ensure	that	metrics	that	encompass	equity,	access,	and	public	health	are	incorporated.	Ensure	that	a	creative,	multimodal	transportation	system	is	accounted	for.		
Ø Build	models	for	acquiring	data	Create	models	that	are	more	dynamic	and	adaptive	and	continuously	update	as	new	information	is	learned.	Go	directly	to	consumers	to	acquire	data,	and	enable	participants	to	volunteer	their	data.	Collect	and	blend	small,	deep	data	and	big,	shallow	data.	Encourage	collaboration	between	social	sciences	and	AI.	
Ø Engage	the	ecosystem	to	evaluate	how	planning	and	incentives	and	investment	can	support	the	future	To	address	such	a	complex	interconnected	system,	it’s	important	to	involve	all	stakeholders	to	understand	their	needs	and	motivations.	Work	directly	with	the	companies	that	acquire	the	data,	and	develop	partnerships	to	achieve	win-win	agreements.	Ease	the	ability	of	people	and	companies	to	share	data	through	advancements	in	privacy	protection.	
Ø Define	a	software	and	data	system	for	speed		Promote	data	sharing	by	standardizing	the	interface,	and	build	system	that	could	potentially	be	chained	together.	Can	we	learn	from	the	global	science	communities	regarding	managing	and	sharing	large	data	systems	with	metadata	frameworks	to	accelerate	our	ability	to	impact	the	transformation	underway?	
Ø Speed	up	analytics	Find	ways	to	get	access	to	data	to	do	more	scenario	development.	Many	of	the	models	available	to	planners	take	too	long	to	run,	limiting	policy-	and	decision-making.	We	need	to	leverage	DOE	expertise	in	large-scale	analytics	and	visualization	and	focus	it	on	the	transportation	ecosystem.	
Ø Scope	and	accelerate	the	city	role	Cities	have	an	increasingly	important	role	in	our	solutions	and	are	a	tremendous	source	for	transportation	data,	which	businesses	are	eager	to	have	access	to.	Because	they	govern	access	to	right	of	way	and	are	stewards	of	the	infrastructure,	they	need	the	authority	to	institute	policies.		
Ø Improve	the	sensing	
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The	transportation	system	has	been	reliant	on	sensors	to	collect	data,	but	the	state	of	sensing	is	poor.	Implement	new	technologies	to	understand	mobility.		
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Appendix	
	
Government	Agencies	U.S.	Department	of	Energy	Federal	Highway	Administration		
National	Labs	Argonne	National	Laboratory	Oak	Ridge	National	Laboratory	Idaho	National	Laboratory	Pacific	Northwest	National	Laboratory	National	Renewable	Energy	Laboratory	Los	Alamos	National	Laboratory	SLAC	National	Accelerator	Laboratory	
City	and	State	Government	Agencies	City	of	Chicago	City	of	Oakland		Colorado	Department	of	Transportation		Contra	Costa	Transportation	Authority	San	Francisco	Municipal	Transportation	Agency	City	and	County	of	San	Francisco	San	Diego	Autonomous	Vehicle	Proving	Ground		
Industry	 	Iteris	eCalCharge	Volvo		TomTom	Uber	car2go	StreetLight	Data	INRIX	HERE	Technologies	Mercedes-Benz	R&D	North	America	
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Voyomotive	Terbine	Metropia		Cambridge	Systematics		Strategic	Vision	Swiftly	Arup			
Academia	University	of	California,	Berkeley	University	of	Maryland	University	of	Michigan,	Mcity	University	of	California,	Davis		Clemson	University	Texas	A&M	Transportation	Institute	Portland	State	University	Purdue	University		Silicon	Valley	Leadership	Group							
